Placenta-derived CD95 ligand causes liver damage in hemolysis, elevated liver enzymes, and low platelet count syndrome.
The HELLP (hemolysis, elevated liver enzymes, low platelets) syndrome is a life-threatening complication during pregnancy. The associated liver disease may be severe, and maternal hepatic complications may progress to the point that transplantation becomes necessary. CD95 (APO-1, Fas)-mediated apoptosis of liver cells is one of the major pathogenic mechanisms during liver disease. The interaction of CD95 with its ligand, CD95L(FasL), induces apoptosis and thus the source of the death-inducing ligand is critical for understanding the pathomechanism of liver damage involving the CD95-system. Sera from HELLP patients were analyzed and used in cell culture experiments to study CD95-mediated apoptosis. We established a mouse model for placenta-induced liver damage and used a new therapeutical agent, LY498919, to block CD95 apoptosis. We describe apoptosis in the liver of HELLP patients and cytotoxic activity for primary human hepatocytes in HELLP serum. Blocking of CD95 signaling reduced the cytotoxic activity of HELLP serum. In addition, cytotoxic activity increased as HELLP syndrome developed. Furthermore, CD95L was found to be produced in the placenta and extracts of placenta were cytotoxic for human hepatocytes. Injection of mouse placenta extract in mice induces liver damage that could be prevented by blocking CD95L. Taken together, these data suggest that CD95L derived from the placenta acts systemically and is a primary cause of liver damage in HELLP syndrome. Our results also show that blocking of CD95L can reduce liver cell apoptosis, indicating that such a strategy may have therapeutic advantages.